**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



IS 5920 (1970) : Recommendations for the Preparation of 
Drawings for Optical Elements and Systems [PGD 22: 
Educational Instruments and Equipment] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



aj^&vi iJii^s:y%K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



IS: 5920 '1970 



Indian Standard 



RECOMMENDATIONS FOR THE 

PREPARATION OF DRAWINGS FOR OPTICAL 

ELEMENTS AND SYSTEMS 



UDC 744-4: 681-4 




© Copyright 1971 

INDIAN STANDARDS INSTITUTION 
MANAK BHAVAN, 9 BAHADUR SHAH ZAPAR MARO 
NEW DELHI 1 



IS}5920.1970 

Indian Standard 

RECOMMENDATIONS FOR THE 

PREPARATION OF DRAWINGS FOR OPTICAL 

ELEMENTS AND SYSTEMS 

Optical and Mathematical Instruments Sectional Committee, EDC 36 

Chairman Representing 

Dr G. S. Rao The Andhra Scientific Co Ltd, Masulipatam 

MemUrs 

Shri p. V. SuBBA Rao ( AlUrnate to 
Dr C. S. Rao ) 
Shri A. Alvares All India Instrument Manufacturers and Dealen 

Association, Bombay 
Shri S. R. Talpade ( Alttrnale ) 
Maj p. S. Brahmagharee Ministry of Defence ( DGI ) 

Shri S. K. Gupta ( AUernaU) 
Shri R. R. Ghakraborty The National Instruments Limited, Jadavpur 

Shri N. R. Das Gupta ( Alternate ) 
Chief Hydroorapher ( Navy ) Indian Navy 

Deputy Director, Standards Research, Designs and Standards Organisation 
( Track ) ( Ministry of Railways ) , Lucknow 

Assistant Director, Standards 
( Track ) ( AiUmate ) 
Shri S. K. Gautam Quality Marked Goods Manufacturers* Co-operative 

Association Ltd, Roorkee 
Shri P. L. Bhardwaj ( AlttrnaU ) 
Shri A. Ghosh National Test House, Calcutta 

Dr P. K. Katti Ministry of Defence (R&D) 

Shri S. S. Dharmayya ( Alternate ) 
Shri D. D. Khosla Directorate of Industries, Government of Haryana, 

Chandigarh 
Col K. L. Khosla Survey of India, Dehra Dun 

Shri V* Krishnamoorthy Directorate General of Technical DevelM>ment, New 

Delhi 
Shri D. Majumdar Office of the Development Commissioner, iSmall Scale 

Industries ( Ministry of Industrial Development. 
Internal Trade & Company Affairs ), New Delhi 
Shri G. B. Jakhktia ( Alternate ) 
Shri B. R. Mamkhano The Koh-i-Noor ( India ) Private Limited, Varanaii 

Lt-Gol B. Papanna Indian Army 

Dr J. Prasad Central Scientific InstrumenU Organisation ( GSIR ), 

Chandigarh 



Shri Ram Singh ( Alternate ) 



( Contintiid an page 2 ) 



INDIAN STANDARDS INSTITUTION 
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARO 
"" NBW DBUn 1 



ISt 5920- 1970 

( ConHnuidfiom pag$ 1 ) 

Aitmbvrs 
Shri Prem Prakash 

Shri p. C. Jain ( AlUrnate ) 
Shri £. B. Rajderkar 
Dr I. Ramaxrishna Rao 

Prof G. S. S. Sarma 
Lt-Ojl G. S. Sihota 

Surveyor op Works II (Under 
Superintending Surveyor of 
Works I ) 

Shri H. G. Verma 

Shri J. A. Unvala ( Alternate) 
Shri M. V. Patankar, 
Director ( Mech Engg ) 



Representing 
National Physical Laboratory ( GSIR ), New Delhi 

Raj-Der-Kar & Go, Bombay 

In personal capacity ( Toshniwal Instruments and 

Engineering Co, 10 A Najafgarh Road, New Delhi 15) 
Madras Institute of Technology, Madras 
Directorate General of Armed Forces Medical 

Service, Ministry of Defence 
Central Public Works Department, New Delhi 



Associated Instrument Manufacturers ( India ) Private 
Limited, New Delhi 

Director General, ISI ( Ex'officio Member ) 

Secretary 
Shri S. P. Abbey 



Assistant Director ( Mech Engg ), ISI 



Optical Instruments Subcommittee, EDC 36 : 2 

Shri C. L. Batra Towa Optics ( India ) Pvt Ltd, Delhi 

Shri A. K. Ghaudhuri Government Precision Instruments Factory, Lucknow 

Shri N. R. Das Gupta The National Instruments Limited, Jadavpur 

Shri N. R. Chakravarty ( Alternate ) 
Shri R. G. Jain Ministry of Defence ( DGI ) 

Shri S. N. Das Gupta ( Alternate ) 



Dr p. K, Katti 

Shri V. Krishnamoorthy 

Shri P. G. Midha 



Shri D. R. Goyal ( Alternate ) 
Dr M. V. R. K. Murthy 
Lt-Col B. Papanna 
DrJ. Prasad 

Shri J. L. Mathur ( Alternate ) 
Shri Ram Prasad 

Shri S. V. Gupta ( Alternate ) 
Prof V. Ramakrishna Rao 
Shri S. K. Roy 
Shri P. V. Subba Rao 
Shri V. K. Varshnbya 



Ministry of Defence (R&D) 

Directorate General of Technical Development, 

New Delhi 
Small Industries Service Institute (Ministry of 

Industrial Development, Internal Trade & 

Gompany Affairs ), New Delhi 

Department of Atomic Energy, Bombay 
Indian Army 

Central Scientific Instruments Organization ( GSIR ), 
Chandigarh 

National Physical Laboratory ( GSIR ), New Delhi 

In personal capacity ( AndH'a University, Waltair ) 
Ministry of Defence ( DGOF ) 
The Andhra Sciendfic Go Ltd, Masulii>atam 
Central Scientific Instrument Corporation, Agra 



ISt5920.1970 

Indian Standard 

RECOMMENDATIONS FOR THE 

PREPARATION OF DRAWINGS FOR OPTICAL 

ELEMENTS AND SYSTEMS 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institu- 
tion on 15 October 1970, after the draft finalized by the Optical and 
Mathematical Instruments Sectional Committee had been approved by 
the Mechanical Engineering Division Council. 

0.2 This standard is intended to lay the guidelines as to how the para- 
meter of an optical system should be represented with the help of a 
drawing and where and how the tolerances as calculated from the design 
consideration should be introduced or represented to achieve the prc-set 
qualities. An attempt has been made to evolve a uniform code of drawing 
office practice amongst various optical manufacturers in order to avoid 
ambiguity and misinterpretation. 



1. SCOPE 

1.1 This standard gives recommendations for the presentation of design 
and functional requirements for optical elements and systems on drawings. 

2. TERMINOLOGY 

2#0 For the purpose of this standard, the definitions given in IS: 1399- 
1959'^, IS : 1400-1960t and the following definitions shall apply. 

2.1 Centring Error of a Lens — The condition which exists due to 
faulty manufacture when centres of curvature do not lie on the mechanical 
axis or when a plane surface is not normal to the mechanical axis. 

2.2 Fidd Stop — The aperture of any of its images limiting the extent of 
the object viewed. 

^Gldiary of tenns used in optical technology. 

tSpedfication for optical glati. 

\ 
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2*3 Mechanical Aads ( of a Lens ) — The axis of the edge surface of a 
lens by which it is mounted. 

2.4 Optical Parallelism — Optical parallelism exists when the optical 
path length is constant over the aperture at a given angle of incidence. 

3. GENERAL REQUIREMENTS 

3.1 Types of Drawings — Following three types of drawings are gener- 
ally required. 

3*1.1 Optical Assembly — An optical assembly drawing shall show the 
relative positions of all the components of a complete optical system and 
shall specify as appropriate the following: 

a) Component part number, 

b) Separation distances, 

c) Overall magnification, 

d) Magnification between adjacent image planes, 

e) True field of view, 

f) Position and sizes of field stops, 

g) Position and sizes of pupils, 
h) Details of light source, 

j) Movement required for magnification and focus adjustment, 
k) Reference to performance specification, and 
m) Optical data summary of the assembly. 

3.1 .2 Optical Sub-assembly — An optical sub-assembly drawing shall give 
as appropriate the following: 

a) Part numbers and assemblies on which used, 

b) Dimensions and tolerances that are additional to those given in 
the detail drawings, 

c) Equivalent focal length or other test data or both, 

d) Special notes regarding assembly and testing procedure, and 

e) Details of cement or other method of fixing, *if specially used. 

3.1*3 Optical Detail — An optical detail drawing shall give as appro- 
priate the following: 

a) Assembly or sub-assembly on which used, 

b) Material specification, 

c) Dimensional data, 

d) Tolerances for dimensions, 
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e) Surface treatment, and 

f) Tolerances for surface quality. 

3.2 Orientatioii off Drawings — Orientation of assembly drawings shall 
be such that the ultimate receptor, for example the eye, projection screen, 
photographic plate or photo-electric cell shall appear to be on the ri^ht- 
hand side unless shown otherwise on the corresponding mechamcal 
assembly drawing. In sub-assembly and detail drawings, components shall 
be oriented with optical axes horizontal or as they appear on the assembly 
drawing or both ways. 

4. METHODS OF REPRESENTATION 

4*1 Optical axes shall be shown as thin chain dotted lines as in Fig. 1. 



Fio. 1 
4*2 Optical materials, when in section, shall be shown as in Fig. 2. 



'// V/ ,/ ^A 



y '// ^/y y. 



// 



Fig. 2 

4*3 Components containing curved surfaces shall only show the profile in 
the axial plane ( see Fig. 3 ). 




Fio. 3 

4«4 Field stops and pupik in assembly drawings shall be indicated ( see 
Fig. 4 ) as follows: 

a) Position of field stops shall be indicated by a cross ( that is x ) on 
the optical axis» 
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b) Position of pupil shall be indicated by a short line across the 
optical axisi and 

c) Dimensions of field stops and pupils shall be indicated. 

4*5 Wherever possible, general notes shall be grouped together and pre- 
ferably numbered for case of reference. 

4.6 Where the positions of components may be varied by the user in 
optical assemblies so as to adjust focus, magnification, etc, the components 
shall be shown in nominal positions and dimensions given for the extreme 
positions. Adjustments that are to be made during assembly, shall be 
indicated by a note ( see Fig. 4 and Table 1 ). 

5. MATERIALS 

5.1 Requirements for the component material shall be entered into a 
special panel giving, as appropriate, the following information: 

a) Material (type), 

b) Manufacturer's name and catalogue number or reference, 

c) Refractive index at a given wave length, and 

d) Number of Indian Standard to which the material shall conform. 

6. DIMENSION 

6.1 Chamfers or bevels applied for design reasons shall be shown and 
dimensioned. The width and angle of the chamfer shall preferably be 
stated together with appropriate tolerance {see Fig. 5 }. Alternatively, in 
the case of lens when straight forward measurement is possible, the aper- 
ture limited by a chamfer shall be dimensioned ( see Fig. 3 ). 

6.2 Protective chamfers shall not be shown but shall be indicated in the 
form of a note. In special cases, they shall be indicated by a leader drawn 
to the edge in question. According to need, their minimum and maximum 
values both or their maximum value only shall be indicated ( see Fig. 6 ). 
When it is not permissible for an edge to be chamfered, a special note shall 
be added as in Fig. 7, 

Edges provided with protective chamfers shall be dimensioned for the 
sharp-edged condition. « 

6*3 The diameter of a lens shall be shown with a unilateral tolerance. 
The nominal size of the clear aperture shall be put in brackets and where 
this differs between one side and the other, the values concerned shall 
be stated separately ( see Fig. 8 and 9 ). 

6*4 Axial thickness shall be shown with a bilateral tolerance ( see Fig. 10 )• 
In the case of lenses having concave surfaces, the overall thickness shajl 
also be indicated ( see Fig. 1 1 and 12 )• 
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PROTECTIVE 
CHAMFER 
0*002 MAX 



Fio. 6 









■0*10£*01 
Fio. 5 



SHARP EDGE 




Fio. 7 
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0»82t»01^ W 
(0.80* CLEAR )-r 



0*31 2*01 
Fio. 10 
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Fio. 11 
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6.5 The radius of a spherical surface shall always be given with a tolerance 
{see Fig. 13). 

6.6 Plane surfaces, a special case of spherical surfaces, shall be indicated 
by an infinity radius and a sphericity tolerance in fringes ( see Fig. 13 ). 



5 FRINGES 




Fig. 13 

6,7 Axial misalignment in the form of a parallel offset between the optical 
axis and the ground edge shall be dimensioned if intentional ( see Fig. 14 ). 




I 



0»OOAt •001 



Fio. 14 

6«8 The tolerance for the centring error shall be entered in the drawing of 
the component with a leader to the edged surface (see Fig. 15). The 
permissible centring tolerance for cemented optical components shall 
similarly be expressed on optical sub-assembly drawings ( see Fig. 16 ). 




CENTRING 
ERROR 2' 

Fio. 15 




CENTRING 
ERROR 5' 

Fio. 16 



6«9 Angles including right angles shall be indicated as nominal sizes with a 
bilaterid tolerance ( see Fipf. 17). Where angles of deviation are concerned, 
the nominal value with bilateral tolerance shall be given in the form of a 
note, for example * Angle of deviation 90*" ± 2^ '. 

6«10 Permissible parallelism variations shall be indicated in angular terms 
{see Fig. 18.). Where special requirements are desired regarding paral* 
lelism between edges^and suifaces, the edges and surfaces in question shall 
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be identified by lower case letters and the degree of parallelism to be 
observed stated in angular terms in the form of a note ( see Fig. 19 ). 






Fio. 17 
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Fio. 18 



EDGE a PARALLEL TO 
SURFACE b TO itf 

Fxo;19 



6.11 The perpendicularity of several different surfaces to a reference 
surface shall be referred to the latter. The surfaces in question shall be 
indicated by lower case letters and the necessary particulars regarding 
perpendicularity shall be given in the form of a note i^see Fig. 20). In 
cases when it is not desirable to use a reference surface, the parallelism of 
a number of surfaces shall be related to the direction defined by the inter- 
section of two specially indicated surfaces; these shall be selected to be as 
nearly as possible, perpendicular to each other ( see Fig. 21 ). 




. . SURFACES c AND d PARALLEL WITH 
V TO 2' •* TO WITHIN V 

Fro. 20 F». 21 
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7. SURFACE FINISH 

7.1 Surface finish shall be indicated by the symbols as shown below; the 
symbols being placed either against the edges of the items depicted or 
against the associated dimensional leaders: 

Surface Finish Symbol 

Rough surfaces 

Bright surfaces as produced . j 

Rough ground surfaces ^y 

Fine ground surfaces 

Rough polished surfaces 



vw 



^ 



Fine polished surfaces 



<££l 



Z. FIGURE 



8*1 The departure from spherecity or flatness of a surface shall be indicated 
in terms of maximum symmetrical and asymmetrical fringe tolerance. 

8«2 The tolerance on a spherical surface shall be indicated by a separate 
note. "^ 



9. SURFACE TREATMENT 

9.1 Coated surfaces shall be indicated by symbols given below in addition 
to descriptive wording: 

Type of Layer Symbok 



Rear suriaoe metallized 

13 
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Type of Layer 

Front surface metallized 



Symbols 



Partial reflection 



J2. 



Anti-reflection coating 



10. JOINING OPTICAL COMPONENTS 

10.1 Cemented part shall be indicated by a leader to the joint concerned 
(55<?Fig. 22). 

10.2 Alternative method of fixing ( that is optically contacted or fused 
surfaces ) shall be described by a suitable note and a leader to the joint 
concerned ( see Fig. 23 ). 




OPTICAL CEMENT 
NO* 2 
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CONTACTED 



FlO. 22 



Fio. 23 
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